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Current Demographics

Institutions: e L
84 Total “BEER- HE
35 US, 49 non-US
Just added SMU, York, McGill
Collaborators
—~ 670 Total

~ 50%0 from non-US institutions
~ 100 post-docs

~ 140 graduate students
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The Context: Run Il Luminosity
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e Instantaneous luminosity of
9/29/03 9/29/04 9/30/C 100E30 cm-2s-lexceeded 10/3/09

expectations

e Integrated luminosity of 330 pb-1
at design

e Now in Aug — Nov 23 shutdown
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Run Il Delivered and Logged Luminosity

Run Il ]ntegrated Lum|n05|ty | 19 April 2002 - 23 August IDU4|
oo | Data Delivered: 0.59 fbt
H , 0.59
Data to Tape: 0.47 fb!
Overall Efficiency: 80%b
"**T Date used in Analyses: 0.44 fb1
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Our congratulations — and thanks — to the
Accelerator Division, Computing Division, and PPD
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E * Weekly Summary (19 April 2002 - 15 July 2004)
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Data Delivered at DZero: 315 pb?
Data Recorded at DZero: 262 pbt
Efficiency: 83%0
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100% 1

Daily Data Taking Efficiency 19 April 2002 - 23 August 2004

¢ Daily Efficiency

+ 10 Day Average |
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Silicon Microstrip Tracker

4 barrel layers
axial + stereo strips
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Detector working very well!

Gerald C.

Radiation dose and damage
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There is some concern over mortality
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Scintillating Fiber Tracker

e Eight axial and eight stereo layers
e VLPC readout at 8K
e Performing well

— good light yield

— layer e > 98%0

e After November 2003 shutdown
~ 1% of VLPC channels not
functional

— was 0.1% before November

— aone-time event

— water contamination in
cryostat?

e This shutdown warmed up 1 (of 2)
cryostats (major shutdown activity #1)
— pumped out 0.51 H,0
— Upon cool down same loss rate
— BUT different channels
Will not seriously degrade performance but is a worry.
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Calorimeter

Liquid arg0ﬂ"'é:5_l-(r)rimeter
with uramum absorber J
50k channe'}s,-99+% ||1
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Ferighit prospocts for Tevatron Run 11

Run 190005 Evt 25738864 Fri Mar 512:50:06 2004

Triggars:

T, Intermittent noise

JT45TT_GAPH = il
e problems
T30 TG TS

During shutdown restored
. platform isolation (major
activity #2)

Removed nearly 20 dead
~ shorts - welding noise
w=== down four orders of mag.

din: 0035
Wax: 8.45
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Muon System

e Three layers of scintillator planes for triggering, 99+2%0 channels
e Three layers of drift tubes for muon track measurement, 99+%o channels

scintillator
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Forward Proton Detector

e Detector fully installed and
operational

e Trigger commissioning
underway

e Planning for full physics
capability this winter
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Processing Status & Plans

e Computing (See talk by A. Boehnlein)

— Keeping up with reconstruction & simulation

e >1 billion events processed!
e —1 million MC events/wk

— Recent Computing (Shank) Review
went extremely well

2140608 Beco Times

12

e Algorithms .-g
— Latest reconstruction version =

(P17) just released

e Cal Calibration
e Grid Friendly

OH 2 Eecondn par sven
5

=0

—
p——

e Necessary to improve speed =

performance. —30% already
realized with CD help. i

e Processing

— All post shutdown data will be processed with P17
— Reprocess entire 0.47 pb-1 data set remotely with P17 (See

talk by G. Davies)
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Recent Results

About 40 new results were approved for summer conferences, the
complete list can be found from the “Recent Results” page:

http://www-dO.fnal.gov/Run2Physics/WWW/results.htm
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e A few highlights:
eworld’s best Bs? mmlimit;
eobservation of B** and Bc;
*\WW cross section;
edirect measurement of W width;
/7?7 1t;
emany SUSY and LED searches;
ettbar cross section;
ofirst Run 11 result on my;

Please feel free to visit the
pages for details on all 60+

analyses underway
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Submitted Run Il Papers

in ppbar Collisions at sqrt(s)=1.96 TeV é@
— hep-ex/0404015 v

\0
Search for Doubly-charged Higgs Boson Pair Production in the Decay to mmtmm é@’b
— Primary Authors: Zdrazil, Soldner-Rembold, Kharchilava N
&

Observation and Properties of the X(3872) Decaying to J/y pp in ppbar Collision-
at sqrt(s)=1.96 TeV é@Q
— hep-ex/0405004 v
— Primary Authors: Abbott, Hall, van Kooten, Jain

Search for Supersymmetry with Gauge Mediated Breaking in Diphoton Events at
D@

— hep-ex/0408146

— Primary authors: Gershtein, Kesisoglou

Measurement of Dijet Azimuthal Decorrelations at Central Rapidities in ppbar
Collisions at sqrt(s)=1.96 TeV,

— hep-ex/0409040

— Primary Authors: Kupco, Begel, Demine, Royon, Wobisch, Zielinski

Measurement of the B Lifetime in the exclusive decay channel B.°? J§ f at DO
— hep-ex/0409043
— Primary Authors: Podesta-Lerma, Sanchez-Hernandez, Castilla-Valdez

Search for the Flavor-Changing Neutral Current Decay Bs? mmin ppbar Collisions
at sqrt(s)=1.96 TeV with the DJ Detector

— hep-ex/0410039

— Primary Authors: Ralf Bernhard, Frank Lehner
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Non-standard Higgs searches

With our current dataset, we don’t expect to see standard model Higgs signal
— looking for nonstandard variants

developing our tools, our understanding, and ability to model N
backgrounds (e.g. W/Z +bb) ,@/é

o
H++ search I gl

right-handed =

left-handed H™
’f..:;l eal.)l | L I T 111

S5 (b)

b—l

7 DO excl.
= LEP excl.
— CLg

T Reea oL,

3?

, 100 125 150 175;
M, = (GeV/c?) M, = (GeV/c)
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Heavy flavor and B Physics
(exploiting our muon coverage)

Candidates / 10 MeV/c 2
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Searching for GMB SUSY with Diphotons .

quark
{in proton)

antiquark
(in antiproton)

quark-antiguark pair

quark-antiguark pair

a (pb)

‘\\.‘

Neutralino > 108 GeV

Chargino > 196 GeV .

DO

GAMEE:

Mp=24A
=1

tan f} =15

w=0
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10"
[ TR B B T T |...|..'_
140 160 180 200
m.. (GeV)
T T | i | TR TN N T ) N T T
L 80 a0 100 110
m.a (GeV)
1u-£-.|..:. I I I I I
55 60 65 70 75 80 &85
A (TeV)

Events /5 GeV

—_
=

263 pb-1 Dl
- 7ydata
-~~~ Background with no
genuine missing E

10 ¢
: ——— Total background
- SUSY signal x10

1uf— it

1
B 1 -: 1 I 1 1 1 1 1 1
0 50 100 150 200
Missing E, (GeV)
¥y
.:I" -'_[h__' -
8 \\\I
/ ¥
b "fj # e
',
Missing ——
marmentum i}

& view of the candidate ewent projected along the direction of the beams

17

*

&
N
60@
&)




18

Dijet angular distributions

Compare with LO QCD and with parton shower Monte Carlo generators

Leading Order pQCD

agbﬂ jet 2

Jets are back-to-back

3 jets in pQCD
jet 2

88s | Ak,

jet 3

jet 1

Gerald C. Blazey / NIU
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LO QCD
not a good
description
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B, Lifetime

Candidates per 18 MeV/c °

Candidates per 18 MeV/c °

\
Meson lifetimes test quark models \,@‘Z’é
Single most precise measurement of B, 2 Q@
J/y (mtm) f (K*KY) lifetime &y
300
DO
asn B, — J/iy s Dsia
Events = 33725 Il Signd
I Background =
200 — Tatal 5 g Bs EN Jhp 0] DO
150 +4 2 'L o Data
+ ?3 :E B Signal
100 o & [ Background
3 10 & — Total
50 = =
[} -
.'E =
54 55 56 210 F
Invariant Mass (GeV/c 1} g =
Do 1 e
EH—}JhII'q] & D=z =
Events = 259+ 14 —. g‘gg’;mnd 1 G

— Tatal

0%s.1 5.4 55 5.6

Invariant Mass (GeVic °)
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-0.1 -005 0 005 01 015 0.2 025 0.3

Proper Decay Length (cm)

220pbt: 337 candidates

t =1.444 (+0.098 — 0.090
stat) (0.020 sys)
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Indirect searches for new particles &8‘

e Measure the rate of the rare
decay B, ® nfm

e In the Standard Model,
cancellations lead to a very small
branching ratio

{'Q\
X
2

35000
30000 —

25000

[
=1
=
a
=

15000

Events/ 10 Mel'

Jhy
Mass of muon pairs

-

JPC =1-- (all quarkonia)

— SMBR=3.7" 10° SM signal (x 107)
- 10000 ¥(15,25,35)
e New particles (e.g. SUSY) Lff,lp- /
contribute additional Feynman e Ul cceniin SRR
diagrams, increase BR : T
Masgs| u,u) [GaV]
— upto 10
o 2 Final result (240pb~! of data)
L 18- DO Signal region
> 16 g g — Observed 4 events
> 1.
= 145 sideband 1 Sideband 2 - Expect 3.7 + 1.1 bkg.
0 -2 —~ BR(B,® nmm) <5.0" 107
£ 08 (95% CL)
5 g'g — World’s best limit!
0.2
0"4% 48 5 52 54 56 58 6 62

Gerald C. Blazey / NIU

Invariant mass (L' L") [GeV/cz]
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Run |1 Papers in Final Collaboration
Review

Measurement of the L lifetime in the decay L,? J/y L with the D@ detector
— Primary authors: Cruz-Burelo, Castilla-Valdez, Sanchez-Hernandez

A search for Wbb and WH Production in ppbar Collisions at sqrt(s)=1.96 TeV .
— Primary Authors: Beauceron, Bernardi ~ Q)b
L
Measurement of the Ratio of B+ and BO Lifetimes with the D@ Detector QQ (Q\
— Primary Authors: Borissov, Burdin, Nomerotski D?Q (O§
A Measurement of the Ratio of Inclusive Cross Sections Zb/Zj at sqrt(s)=1.96
TeV
— Primary Authors: Kazu Hanagaki, Yildirim Mutaf, Suyong Choi, Qizhong Li

Measurement of the WW production cross section in ppbar collisions at
sqrt(s)=1.96 TeV
— Primary Authors: Johannes ElImsheuser, Marc Hohlfeld

A search for anomalous heavy-flavor quark production in association with W

bosons
— Primary Author: Wade Fisher

I Now a few more results...
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Standard Higgs Searches

The latest Tevatron luminosity plan makes it hard to cover the whole SM
Higgs mass range, but we will do what we can — and the lowest masses (115
GeV!) are the most interesting

WH ® Wbb search I

- DG Run Il Preliminary L=174pb™

W + 2 b-tagged jets,
25 GeV<M_ (W)<125 GeV/

10

e Data
. . (] W4jets
it
0 wbb
B other
] WH x4

115 GeV

Events / 20 GeV

50 100 150 200 250 300 350 400

Dijet Mass (GeV)
s(WH)B(H® bb) <12.4 pb
(M, = 115 GeV/c?)
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6xBR(H—WW) (ph)

H® WW search I

DY Run Il Preliminary

H—-WW —eefep/111

150 — 180 pb?
excluded by
this analysis

4™ Generation Model

Topcolor
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—l
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A High Mass Wbb Candidate

Run 172577 Event 3625634 Fri Mar 520:31:28 2004

ET scale: 47 GeV

Bins: 196

Mean: 0.887 ! |

Rms: 3.72 = =

Min: 0.00916 f ST & |

Max: 30.7 : 5 > e A -
mE_t:39.4 ' 3 -
phi_t: 285 deg

e

37 “HT ==l [ [1]
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The Top Quark

The Tevatron Collider is the world’s only source of top quarks

Top couples strongly to the Higgs field: offers a window on
fermion mass generation

W tau+X
B mutjets
Hetjets
Bete
Be+mu
Emu+mu
W all hadronic

Gerald C. Blazey / NIU
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Example:
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158 pb-1

S/N >70!




Top and Single Top Cross Sections

Single Top SMs =3 pb

e Top-antiptop SMs =7 pb

25

170 pb-1
@ 95% CL
— s channel 19pb
g t
W'l-
q’ b

— tchannel 25pb

q' q
.
W
b i
g b

— Combined 23 pb
— At Run I senstivities

D¢ Run Il Preliminary

i Sl e | 146 pb”
W

B i ¥i kjets (topo) 143 pb.1
\ jets (soft 1) 93 pb"
\. el (SVT) 5 158 b-1

B L i P
=

i %H kjets (CSIP) 164 pb"

B %’-H kjets (SVT) 164 pb'1

S an Jets 1
L e 162 pb
)

ETETE
G (pb)

0 5

+3.142.6
143 -42-1.9

2641.6
T2
2417

+4.1+2.0
14 -35-18

5541.4
1117
-43-1.4

13419
72"
-12-1.4

13419
82"
1316

+3444.7
T .33-a8

pb

pb

pb

pb

pb

pb
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My = 179.0 £ 5.1 GeV (DY combined)

New Run | and

26

Run Il Top mass

My, = 178.0 £ 4.3 GeV (official average)

%

% .
;
i

— All data, with cld
world-average M,

=== All data,
with DE's new M,

=== All data, with unofficial
world-average Mmp

)
!
L 123 GeV

46 GeV
kY

"y *“l.,.

o 6
F
&Q
&
S &
& ¢
S 3
R
Y% 5
1 Region
excluded
by direct
0 s-ean:i'res
20
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100

Higgs Boson Mass [GEWCE]

D63 Fuan 1T Template (prelaminary )

170.0 £ 6.5 + 47 Gev =4 )

D FEun 11 Ideogram (preliminary)

177.5 358271 GeV —t i

DA Fun 1
179.0 £ 3.5+ 3.8 Ge¥ | |
CDF Bun 1
1761 £ 4.2+ 51 GeV —H—e—
Rum 1 world average
1720+ 2.7+3.3 GeV H—a—HH
140 150 160 170 180 190
m, (GeV)

First DZero Run Il lepton + jets mass

160 pb-1
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Boson Production

27

Now includes all three decay channels ee, nm tt.

CDF and DO Runll Preliminary

35|]l_—
300 PP — Z+X — Il +X }
[
.
L *DO(e) © @ DO(u)
C 7 Runll EDO(t) ® CDF(u)
150 ACDF(e) m CDF(1)
I Runl *D0(€) O DO(n)
ACDF(e) [0 CDF(u)
1Dd_lIIIIIIIIIIIIIIIIIIIIIII|IIII|IIII
1.7 1.75 18 1.85 19 195 2

Center of Mass Energy (TeV)

2.05
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Diboson Production
(a test of gauge couplings)

107 WWw D@ Run Il Preliminary WZ DO Run 11 Preliminary
N
1) «  Roughly 250 pb o DATA e Roughly 140-170 pb-!
->.._ - Channels WW - ee, em %"L—) [ - Channels WZ > Ill +n
e see6, 15, 4 events o . 1 event expected w/ 0.4 event
(b)) . s = 13.8 (+4.3 — 3.8 stat) g(%_) euvy backgrounfz)l
(D (+1.0-0.8sys) (+/- 0.9lum) p Wjet/y— e/u X e 1 eventobserved
O ZZ—>eu X . = < 15.1 pb at 95% CL
@10 B WZs e X ” me
N O tt— eu
P
c
D
>
LL]

&\'O(\
o
1 § 8
e
% ' R T T
10 5 50 100 150 200 |

m™in (GeV/c®)
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Searches for NP

. Extra Dimensions

Signal would be an excess of ee, nm gg events at large mass and large
angle, due to virtual graviton exchange

High-mass electron pair event
mass = 475 GeV, cos g* = 0.01

Latest D@ limits from pp ® ee, nm gg
Mg(GRW) > 1.43 TeV (~ 200 pb, 95%

| JIEM Mass Spoctum | Dy Run |1 Preliminary

Events/10 GaV

diEM Mass, GeV

| diEM cosi” S

02

Events/0.

cL)

A0n L

ki)

200

100

]
L}

0.1 az 0.2 .4 0.E 06 o7 0.8 [+K ] 1

pectum | g3 Run Il Preliminary

cosH*

most stringent limit to date on large extra dimensions

Same dataset places limits on TeV-scale extra dimensions, Z’ ... I
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Golden Chargino & Neutralino Searches

Chargino + neutralino
associated production
dilepton and trilepton
signatures

Major improvement in sensitivity over R
150-250 pb-?

Three events observed in eel, nm, em, lik
Expected background of 2.9.

Gerald C. Blazey / NIU

< BR(3I) [pb]

0]
2

(X

un 1

e-sign nm

D@ Run Il Preliminary
Search for ;¢ — 31+X: Limit on o x BR(3I)
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U pg r a d e N eW S , > ~ ,:;'. _ '- x T3

diameter as
a golf ball

e Status (See talk by V. O’Dell).
— Trigger improvements on schedule/
budget
— Layer O (a new inner layer of SMT)
e Making excellent progress
e Currently surveying aperture (major shutdown act|V|ty #3)
e AFE Il —trecently proposed

— Improve CFT performance and provide timing information, should
decrease occupancy and processing time.

— Successfully negotiated engineering assistance from Fermilab

— Collaboration review in December, sharpen physics case and
review scheduling concerns.

— Directorate review in January

e Standing Committee on Installation to Physics Commissioning
— First draft August 15
— Now incorporating comments from the project managers
— First report to recently delivered to Spokespersons

Gerald C. Blazey / NIU
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Conclusions

e The D@ detector is working well at ~85%b efficiency

e Processing keeping pace

e Full program in all aspects of the Standard Model and New
Phenomena - now publishing at a healthy rate

e The collaboration is enthusiastic = 0.5 fb-! data to tape

e Preparing for the future.

Interesting events in a number of analyses at
the limit of sensitivity ...stay tuned!

Gerald C. Blazey / NIU
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B. Mixing Reach
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